Objective: Blood pressure (BP) instability after carotid endarterectomy (CEA) is a risk factor for cerebrovascular and cardiovascular complications. The role of the operative technique in the development of post-CEA hemodynamic instability is unclear. The primary goal of this study was to systematically review the literature to determine whether hypertension in the early postoperative period is dependent on the surgical technique used.
Patients undergoing carotid endarterectomy (CEA) frequently experience circulatory instability in the early postoperative period, which may lead to impaired clinical outcome, often associated with postoperative hypertension or even hypotension. [1] [2] [3] [4] [5] [6] [7] [8] [9] Therefore, an intensive vasoactive drug management after carotid surgery is essential. [10] [11] [12] In this context, surgery of the carotid artery is unique in that it may have direct effects on baroreflex function, 9, 12 either by surgical damage of the baroreceptor nerves, 13, 14 or due to the restoration of the baroreflex mechanism with nerve-sparing dissection of the carotid bulb. [15] [16] [17] [18] Eversion CEA (E-CEA) involves an oblique circumferential transection of the internal carotid artery at the level of the carotid bulb. The transection of the sinus nerve including longitudinal nerve fibers on the carotid bulb finally results in decreased baroreceptor sensitivity (BRS) at least in the early postoperative period 19, 20 leading to an increased sympathomimetic activity, 21 even though the results regarding the long-term effect on the ipsilateral carotid baroreflex mechanism are controversial. [22] [23] [24] However, several studies in the past have concluded that the risk of post-CEA hypertension in the immediate postoperative period is comparable in patients undergoing E-CEA and those undergoing conventional CEA (C-CEA) with patch plasty, and that any systemic blood pressure (BP) instability in the immediate postoperative period is independent of the surgical technique used. [25] [26] [27] Therefore, the role of the operative technique in the development of post-CEA hemodynamic instability remains unclear. The primary aim of this systematic review and metaanalysis was to determine whether E-CEA is associated with post-CEA hypertension in the early postoperative period of surgery.
METHODS
This systematic review and meta-analysis was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Statement. 28 Two authors independently reviewed search results, selected studies for inclusion, extracted data, and assessed the quality of included studies (S. D. and H. B.). Any disagreements were resolved by consensus. The protocol was registered in the Prospective Register of Systematic Reviews, PROSPERO (CRD42016040130).
Literature search. The bibliographic databases MED-LINE (via PubMed), Cochrane Central Register of Controlled Trials (CENTRAL), and Web of Science were systematically searched without restrictions to language or starting date. In addition, studies were manually searched in reference lists of included articles. Articles citing included publications were retrieved through Web of Science. We used a combination of index terms and free-text words related to E-CEA vs C-CEA, plus a search filter specifically designed for comparative surgical studies. In the Box, the search strategy for MEDLINE (via PubMed) is shown. The last search was performed on June 11, 2016.
Eligibility criteria. Published prospective and retrospective comparative cohort studies meeting the following criteria were included in the meta-analysis:
Box: MEDLINE (via PubMed) search strategy (carotid endarterectomy [mesh] or "Carotid endarterectomy" [tiab] or "Carotid surgery" [tiab] ) and ("post-carotid endarterectomy hypertension" [tiab] or "blood pressure" [tiab] Table I . Continued.
(1) patients suffering from asymptomatic or symptomatic internal carotid artery stenosis requiring CEA for stroke prevention; (2) comparison of E-CEA with C-CEA with or without patch plasty; and (3) reporting of one or more of the outcomes described below. We applied the following exclusion criteria: (1) patients with other diseases of the internal carotid artery such as aneurysms or vasculitis; (2) intervention group with sinus nervepreserving eversion CEA, or with the Chevalier technique of CEA; and (3) control group with interposition of the internal carotid artery. Animal studies, meeting abstracts, and letters/comments/editorials were also excluded. Case series, case-control studies, and/or other prospective studies were included in a separate database for descriptive purposes.
Outcome measures. The primary outcome was the incidence of a postoperative need for vasodilator therapy because of predefined hypertension in the early postoperative period. Secondary outcomes were the intergroup mean difference of the mean within-group changes of postoperative (24 hours) to baseline systolic BP, incidence of postoperative hypotension requiring vasopressor therapy, and major postoperative complications (myocardial infarction, stroke, neck hematoma, and death). Comparability of treatment groups was evaluated by inspection of the baseline characteristics.
Data extraction. A standardized electronic data extraction sheet for randomized controlled trials (RCTs) was used for data extraction. Along with outcomes as described above, a predefined data set was collected for each trial. This consisted of (1) an individual study identifier (author and publication year, full reference); (2) fundamental study data (study design and aims, recruitment period, country and setting, type of surgery, treatment arms, number of included patients, and key exclusion criteria); (3) patient characteristics at baseline (mean age, sex, severity of illness, any comorbidities); and (4) quality measures.
For the primary end point, the papers were searched for results concerning the application of vasodilator agents to treat predefined hypertension in the early postoperative period. For the secondary end point "mean difference of mean within-group changes of postoperative (24 hours) to baseline systolic blood pressure," the investigators sought for data in the form of either numbers or figures enabling statistical evaluation. To extract the within-group change between postoperative and baseline systolic pressure from BP curves, these were digitized with special software functions (XAct v 8.05f; SCiLab GmbH, Saint-Yrieix, France). Alternatively, the corresponding authors were contacted for further study information, and the raw data provided were used for analysis. Data for all other secondary end points were extracted from tables or text of each study report and complemented by raw data if available. Simplifications of these results were not necessary.
Assessment of risk of bias and GRADE. The methodological quality of the included studies was assessed using the Risk of Bias in Nonrandomized Studies of Interventions (ROBINS-I) assessment tool. 29 The body of evidence contributing to the outcomes was assessed using Grading of Recommendations Assessment, Development and Evaluation (GRADE) methodology. 30 The following issues were considered:
quality of the design, directness of evidence, homogeneity and consistency of results, precision of results, and probability of publication bias.
Data synthesis and statistical analysis. For the primary end point, the extracted data were entered into a table using Excel (Microsoft Office 2010; Microsoft Corporation, Redmond, Wash) with the following data columns: label for the individual study, total number of study subjects for the intervention group, corresponding number of cases with event (application of vasodilator agents in the postoperative period), total number of study subjects for the control group, and corresponding number of cases with event. Analogous tables were compiled for the secondary end points.
Meta-analysis was performed using the statistical program StatsDirect v 3.0 (StatsDirect Ltd, Cheshire, United Kingdom). For each binary outcome, the odds ratio (OR) was pooled across studies with its 95% confidence interval (CI) to compare E-CEA with C-CEA. The degree of heterogeneity was estimated using I 2 statistics, which uses values from 0% to 100% (0%-24%, low heterogeneity; 25%-49%, moderate heterogeneity; 50%-74%, high level of heterogeneity; 75%-100%, extreme heterogeneity). A Mantel-Haenszel fixed-effect model was employed for data synthesis whenever heterogeneity was low (I 2 < 25%), and a DerSimonian-Laird random-effects model was chosen for end points with evidence for heterogeneity (I 2 $ 25%). For meta-analysis of continuous outcomes, the weighted mean differences with the corresponding 95% CIs were pooled, as we thought this was more understandable for the clinician than the standardized mean difference, also using a DerSimonian-Laird random-effects model in case of heterogeneity or a Mantel-Haenszel fixed-effect model for homogeneous data. The Z-statistic was applied for the overall effect, and the statistical significance level was set to P value of <.05. Data were graphed as forest plots.
RESULTS

Literature search
The literature search identified 1075 potentially eligible articles after removing duplicates. The study flow is detailed in Fig 1. Overall, eight English-language publications related to seven cohort studies of patients treated between January 1998 and July 2011 were included in the meta-analysis, 20, 21, 26, 27, [31] [32] [33] [34] and seven other potentially relevant full texts were excluded for the reasons provided. 15, 19, [35] [36] [37] [38] [39] Study characteristics Key characteristics of included trials are provided in Table I . A total of 1275 patients underwent 1361 CEA procedures (602 E-CEA; 759 C-CEA). Two trials used a retrospective design, 33, 34 four used a prospective design, 20, 21, 27, 32 and one study 31 published in a letter to the Editor, described a post hoc analysis associated with an RCT. 26 For this RCT, the end points reported in the primary publication do not fulfil the eligibility criteria for the meta-analysis. The inclusion criteria were alike throughout studies. Exclusion criteria, where reported, varied somewhat, and included prior carotid surgery and severe stroke in most trials. In all included studies, surgery was performed under general or local anesthesia, and between one and four vascular surgeons performed the interventions. Though diverse methods of BP measurements were employed across studies, they were always the same for both intervention and control group. As a result, no effect on the study outcomes is expected. Where reported, the rate of shunting was significantly higher in the C-CEA group. The duration of the postprocedural study period ranged from 1 to 6 days. The patient populations of included studies did not overlap. The overall patients' characteristics and comorbidities are summarized in Table II .
Risk of bias within studies
Overall, two relevant differences in baseline variables regarding the higher rate of shunting and contralateral stenosis in the C-CEA group had the potential to confound the observations.
In four studies, 20, 21, 32, 33 the eversion technique with selective shunting was preferably used in asymptomatic patients. In case of symptomatic carotid stenosis with positive findings in cranial computed tomography scan or recent neurologic deficit, as well as in case of asymptomatic stenosis with a high ICA plaque in the preoperative duplex scan, C-CEA with patching under primary shunting was carried out. In the study of Ballotta et al, 26 patients with bilateral stenosis were randomly selected for sequential surgical treatment involving E-CEA and C-CEA in either group, comparing the clinical outcome and restenosis rates of both interventions in the same patient. In the remaining two studies 27, 34 the choice between E-CEA and C-CEA was made at the discretion of the operating surgeon. As a result of the nonrandomized selection of participants in six of seven studies, the rate of shunting in the C-CEA intervention group was significantly higher in four studies, 21, 26, 27, 31, 33 including the post hoc analysis of Ballotta et al. 31 This suggests that subjects undergoing E-CEA might have had a longer carotid cross-clamping time, possibly influencing postoperative BP toward higher values. A higher rate of contralateral carotid bifurcation disease in the C-CEA group was reported in four studies. 20, 21, 27, 32 In this context, the sensitivity of baroreceptors in the carotid sinus is impaired in patients with carotid stenosis. Thickness and rigidity of carotid atheromatous plaque could impede the transmission of intraluminal pressure to the adventitia where baroreceptors are located, resulting in higher sympathetic activity. 40 This should have confounded the baseline BP status of the C-CEA group at least across the four mentioned studies included in the meta-analysis. However, contrary to this assumption, there was no imbalance in the rate of patients on antihypertensive medication across all studies and the majority of studies 21, 26, [31] [32] [33] [34] reported no imbalance in uncontrolled preoperative hypertension, even though in one study, 21 data was missing and in another study, 27 only the overall rate of 8% was recorded.
Therefore, no systematic bias in this regard is to be expected. Similar to the baseline imbalance for contralateral carotid bifurcation disease, 93.6% of E-CEA patients had lidocaine infiltration of the carotid bulb in the study of Ben Ahmed et al, 27 whereas in the patch group, only 5.6% of the patients were infiltrated. This may have represented a bias in the E-CEA group, as chemical denervation by local anesthetics is known to increase the postoperative BP. 41, 42 The authors, however, minimized the relevance of this imbalance by arguing that there is no influence on the results observed from the third hour in their study as half-life of lidocaine is 1.5-2 hours, and the duration of its effect is short. Finally, the report of Ballotta et al 26, 31 suffers from all of the limitations inherent in any post hoc analysis. However, the primary study corresponding to the post hoc analysis was an RCT. Therefore, even secondary analysis of these data may have more impact than prospective cohort studies. Further, in all studies the allocation of patients was independent of the results of preoperative BP measurements and of the anaesthetic procedure used for surgery. Thus, risk of bias in the domain of patient selection was judged "low." No bias in classification of interventions was detected as all studies described the interventions clearly and classified correctly. There was no indication of switches away from the intended intervention during surgery in any study, resulting in risk-ofbias judgement because of departures as low. No study mentioned that patients were excluded because of missing data, and baseline characteristics as well as key study outcomes including complications were provided in full without any withdrawals. Bias in measurement of outcomes was considered low throughout because All patients remained in the recovery room for at least 6 hours. Subsequently, when patients' blood pressures (BPs) stabilized and they no longer required intravenous antihypertensive drugs, they were transferred to the surgical ward. From that point there is no further data available in regard to vasoactive drug management. During the early postprocedural period until discharge intravenous vasodilator medication was administered in case of excessively high BP. No specific time point available. c All patients remained in the recovery room for at least 6 hours. Subsequently, when patients' BPs stabilized and they no longer required intravenous antihypertensive drugs, they were transferred to the surgical ward. In case of hypertension on the surgical ward vasodilators were administered orally. Normally patients leaved the recovery room between 2nd and 4th hour after surgery. If postoperative hypertension was observed, vasodilator therapy was administered intravenously until reaching a BP below the predefined value within 24 hours postop.
of the objectivity of end points and the comparability of methods of outcome assessment across intervention and control groups. No indications were found with regard to bias in selection of the reported results as multiple outcome measurements, or multiple analyses, or different subgroups were not reported.
Results of individual studies
Results for the primary end point chosen for the metaanalysis are listed for each study individually in Table III . Reporting of the rate of vasodilator requirement was limited to a stay of at least 6 hours in the recovery room in one study, 34 and to a 24-hour postoperative period in another. 27 Three studies 21, 32, 33 provided data for the stay in the recovery room as well as the time period on the ward until the end of the study, and two studies 20, 26, 31 provided data without specifying the time of measurement. Four 21,32-34 of seven studies detected significant differences in favor of the C-CEA group, and three studies 20, 26, 27, 31 revealed no significant difference but a trend toward higher rates of post-CEA hypertension in the E-CEA intervention group. Two studies 21,26,31 did not report BP results. Table IV shows the effect of E-CEA vs C-CEA on postoperative BP within 24 hours for the remaining five studies. 20, 27, [32] [33] [34] With the exception of Ben Ahmed et al, 27 all studies showed a significant intergroup mean difference of the mean within-group changes of postoperative (24 hours) to baseline systolic BP. Postoperative hypotension requiring vasopressor therapy was reported in three studies. 21, 33, 34 The published data for this end point were complemented by raw data provided by the authors. 32 No hypotensive events occurred in one study. 33 All others consistently reported hypotensive events only in the conventional endarterectomy group. Complications in the postoperative period were reported for all studies. The incidence of myocardial infarction, stroke, and death was limited to two cases or less per group in each study. Up to 6% of patients experienced neck hematoma.
Synthesis of results and risk of bias across studies
Primary outcome. The need for vasodilator therapy in the "early postoperative period", ranging from 1 to 6 days in length in the individual studies, was pooled for meta-analysis. The forest plot of the odds ratios and 95% confidence intervals is presented in Fig 2. E-CEA was associated with increased odds of post-CEA hypertension requiring vasodilator therapy (DerSimonian-Laird random-effects OR, 2.75; 95% CI, 1.82-4.16; P < .0001). The incidence of this outcome was 53.8% for E-CEA and 40.3% for C-CEA. The level of heterogeneity was moderate (I 2 ¼ 49.9%) and may be a consequence of the differences in definitions for this end point along with differences in the time frames of measurements. Thus, the outlier study of Ben Ahmed et al 27 assessed the need for vasodilator therapy with a lower 34 As the SDs in the other studies were nearly equal the option "SDs equal" was chosen. These data were then entered into the table for the secondary end point for the effect meta-analysis. (24 hours) to baseline systolic BP" was pooled for five studies (Fig 3) . within-group changes of postoperative to baseline BP across studies, as two studies 33, 34 report a substantial increase after E-CEA and almost an unchanged BP after C-CEA, whereas two other studies 20,32 report a substantial decrease after C-CEA and almost an unaltered BP after E-CEA (Table IV) . Furthermore, one should consider that the BP changes partly are a result of the application of vasodilator agents, when needed in the individual patient. Three studies contributed to the pooled rate of hypotensive events. 21, 32, 34 The odds of hypotension were large (Mantel-Haenszel fixed-effect OR, 11.37; 95% CI, 1.95-66.46; P ¼ .0023) after C-CEA compared with eversion endarterectomy (Fig 4) . Heterogeneity was not detected (I 2 ¼ 0%).
This result is consistent with the reduction in BP after conventional endarterectomy observed in two individual studies 20, 32 as well as in the pooled results above.
No significant difference was detected in the rate of any postoperative complication, including myocardial infarction, stroke, hematoma, and death (Fig 5) .
DISCUSSION
The primary aim of this systematic review and metaanalysis was to determine whether E-CEA is associated with an increased incidence of post-CEA hypertension in the early postoperative period.
Main findings
The study relied on four prospective nonrandomized 20, 21, 27, 32 and two retrospective trials 33, 34 comparing the incidence of post-CEA hypertension after E-CEA vs C-CEA in the early postoperative period. In addition, post hoc analysis data 31 of one RCT 26 were included in the qualitative and quantitative synthesis. C-CEA was found to be superior to E-CEA in freedom from post-CEA hypertension within the early postoperative period, a finding that was different from that of previous studies. 26, 27, 31 This superiority also clearly manifested itself in a significant intergroup difference of withingroup changes between pre-to postoperative systolic BP in favor of C-CEA. On the contrary E-CEA was found to be superior in freedom from post-CEA hypotension, even though the total event rate of hypotension was significantly less than the event rate of hypertension. However, there was no difference in the rates of perioperative adverse events.
Strength of evidence of the outcomes A summary of findings is shown in Table V . Primary outcome. GRADEpro was used to estimate the strength of the evidence of the outcomes in our review. 30 All studies contributing to the primary outcome were nonrandomized cohort studies and there is a serious risk of selection bias. There were no withdrawals, follow-up was complete, and the total number of CEAs was 1361. In the reporting of the outcome, no problems were detected. In our opinion, the results were consistent as the OR was greater than 1 in all studies. One point was added because we expect that adjustment for confounders would have increased the effect size. Directness is given, as the phenomenon of hypertension requiring treatment is present in carotid surgery all over the world and the populations accurately reflect the actual treatment situation rather than highly selected cohorts. Moreover, our primary outcome was central to all included studies. Another point was added because the magnitude of the observed effect was large (OR 2.75) and significant. Overall, the strength of evidence contributing to the primary outcome was graded as moderate.
Secondary outcomes. The arguments for the methodological study quality for the secondary outcomes are pretty much the same.
For the end point "mean difference of mean withingroup changes of postoperative (24 hrs) to baseline systolic BP," five studies were included and the total number of CEAs was 1201. No issues were detected in outcome reporting. The results were not considered to be as consistent as for the primary end point because of considerable heterogeneity in the study results. Therefore, 1 score point was deducted. Directness is given as generally higher BP values are seen in patients after E-CEA. Therefore, the strength of evidence contributing to this outcome was graded as very low.
For the secondary outcome of postoperative hypotension, the results were homogeneous and, thus, considered consistent. Two points were added because the magnitude of the observed effect was very large (>5) and significant. For the secondary end points related to postoperative complications, the strength of evidence was graded as very low, because of small, nonsignificant effects.
Limitations at study and outcome level
The influence of operative technique on postoperative BP has been investigated first by Mehta et al. 34 The limitation of this study (ie, the absence of BP determinations beyond the first 24 postoperative hours) has lead Demirel et al 33 to conduct a further retrospective analysis with the strength of including data until the fourth postoperative day. Both studies were based on data collection from the medical records of patients and are possibly subject to numerous biases as a result. Besides, its retrospective character, the limitation of the 2011 study by Demirel et al, 33 was the reduced reliability of single BP values by factors, such as the white-coat effect, time of measurement, and interobserver variability. However, systematic errors in BP measurement were unrelated to the intervention received, as the same BP measurement method was used in all study subjects. Whereas the study of Mehta et al 34 revealed no baseline imbalances, in the 2011 study by Demirel et al, 33 the allocation of patients with stroke to C-CEA may represent a confounding issue as those patients were candidates for primary shunting. The imbalance of shunting rates also relates to further four included studies. 21, 26, 27, 31, 32 This may suggest that E-CEA patients had longer clamping times than C-CEA patients. In this context, a potential bias of patient selection must be taken into account because the higher incidence of postoperative hypertension may be related to the potentially longer clamping time in the E-CEA patients. However, two of four concerned studies performed diverse subanalyses including multiple regression analysis, providing some evidence that selection bias was not important in the study findings. 21, 33 Further, in the series of Mehta et al, 34 the average clamping time was 32 minutes for C-CEA and 21 minutes for E-CEA. If the etiology of postoperative hypertension was related to the duration of clamping, the authors should have observed a higher incidence of hypertension following C-CEA. That certainly was not the case in their experience. Consistent with the data interpretation of Mehta et al, 34 the 2013 study by Demirel et al 32 showed
(at midterm follow-up when confounding influence of shunt use should have been diminished) that C-CEA subjects still had a decreased sympathetic activity, as manifested by a significant decrease of heart rate at least at night. The 2012 (2) study by Demirel et al 20 prospectively compared E-CEA vs C-CEA regarding changes in BRS, representing a variable for the sympathovagal balance. E-CEA and C-CEA groups showed an opposite effect on BRS, decrease after E-CEA and increase after C-CEA. The results were associated with a change in hemodynamic behavior after E-CEA and C-CEA, findings likely to be caused by carotid sinus nerve interruption during E-CEA and preservation with C-CEA. In correlation with perioperative BRS changes, BP values as well as the requirement for postoperative vasodilator therapy in case of predefined hypertension was another focus of the study. Differences in baseline variables had the potential to confound the observations; foremost was the higher rate of significant contralateral carotid bifurcation disease in the C-CEA group also observed in three other studies. 21, 27, 32 At least in the 2012 (2) study by
Demirel et al, 20 this limitation was evaluated by comparing subgroups with and without severe contralateral disease, and, although not conclusive, this analysis found no relationship between BRS and the degree of contralateral stenosis. Furthermore, the authors showed that the type of operative procedure significantly influenced the BRS postoperatively, irrespective of different baseline values. However, secondary outcome measures such as BP values and the need for vasodilator therapy were not adjusted for the indicated baseline imbalance. For this reason, one must assume that the higher rate of contralateral carotid stenosis in the C-CEA groups would have resulted in higher sympathetic activity. 41 Accordingly, the observed incidence of the need for postoperative vasodilator therapy after C-CEA might be overestimated. Despite this potential bias E-CEA subjects had significantly more event rates as clearly represented in the meta-analysis. All included trials have shown observed effects in the same direction, with each individual trial showing a higher need for postsurgical vasodilator therapy after E-CEA, even though statistical significance was not reached in every trial. Regarding the primary outcome, all studies contributed to a pooled result, which is statistically significant. Moreover, each trial demonstrates a positive intergroup (E-CEA vs C-CEA) mean difference of within group changes of postoperative to baseline systolic BP in favor of the hypothesis, that the eversion technique increases the likelihood of post-CEA hypertension. Thus, there is clinical homogeneity of all trials.
Carotid baroreceptors mainly localized in the adventitial layer of the medial portion of the proximal internal carotid artery 43 play a crucial role in buffering the increases and decreases in arterial blood pressure. 44 Surgeons should be aware of their importance as surgical damage of the carotid bulb and/or carotid sinus nerve interrupts the reflex arc between baroreceptors and the medulla oblongata, resulting in higher sympathetic activity. After systematically reviewing the literature, there is no doubt that denervation of the carotid sinus nerve during carotid surgery significantly increases the risk of postoperative hypertension, no matter whether chemically with local anesthetic infiltration 41, 42 or by surgery. 5, 13, 45 In contrast, nerve-sparing carotid dissection is a valuable method to minimize the risk of postoperative hypertension 16 or even to reach optimal BP control in patients with treatment-resistant hypertension. 46 Not only do the results of the meta-analysis reflect the pathophysiological background, they also provide statistical significance that E-CEA increases the risk of post-CEA hypertension, whereas C-CEA increases the risk of hypotension even though the overall event rate of hypotension was significantly less than the rate of hypertension. However, both BP instabilities are known to be associated with impaired perioperative outcome. 8 In our meta-analysis, there was no differential clinical outcome between E-CEA and C-CEA, probably because of the antihypertensive management according to the study protocols as well as the awareness of the physicians about possible events under BP instability. Post-CEA hypertension or hypotension is a major reason of cardiac and cerebral complications and cannot be neglected. For many patients being treated for asymptomatic stenosis, a hemodynamic instability-related risk exposure in the early postoperative period is not justified, particularly because indications for CEA in asymptomatic patients are currently debated, and only very low thresholds of perioperative risks are acceptable. At present, there are no randomized trials comparing the effects of E-CEA vs C-CEA on postoperative BP. It is clear from this review that future nonrandomized studies are unlikely to change what is already known about the technique related risk of post-CEA BP instability. High-quality studies (eg, randomized trials) are needed to comment further on the expected postoperative hemodynamic alterations in comparison of both techniques.
CONCLUSIONS
Based on this review, E-CEA most likely is a risk factor for post-CEA hypertension, whereas C-CEA is more often associated with hypotension. However, the higher probability of postoperative hypertension after eversion technique and the higher probability of hypotension after conventional technique do not indicate inferiority of E-CEA compared with C-CEA and vice versa. It is more important, that vascular surgeons should be aware of these changes and more careful in postoperative monitoring of BP at least during the early postoperative days after CEA especially when eversion technique is used. Randomized controlled trials are required before further conclusions can be made. 
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